Production, characterization and cytotoxic properties of a diphtheria toxin-ciliary neurotrophic factor fusion protein.
Ciliary neurotrophic factor (CNTF) is a multifunctional cytokine that can regulate the survival and differentiation of many types of developing and adult neurons. This study describes the genetic construction, expression, purification and properties of a diphtheria toxin-related CNTF fusion gene in which the native receptor binding domain of diphtheria toxin was genetically replaced with a synthetic gene encoding human CNTF. The fusion protein expressed from the chimeric tox gene was designated DAB389-CNTF. This fusion toxin has a deduced molecular weight of 67 440 and is formed by the fusion of the first 389 amino acids of diphtheria toxin to amino acids 15-200 of mature human CNTF (Cys17-->Ser), using a bridge of 34 additional amino acids including six consecutive histidine residues. This latter span allows for a single-step purification of the fusion protein by Ni(2+)-immobilized metal ion affinity chromatography, and provides a degree of flexibility which facilitates polypeptide refolding. DAB389-CNTF was selectively cytotoxic for clonal cells bearing CNTF receptors and for CNTF-responsive spinal sensory ganglion neurons in primary culture. The cytotoxic action of DAB389-CNTF, like that of native diphtheria toxin, required receptor-mediated endocytosis, passage through an acidic compartment and delivery of an ADP-ribosyltransferase to the cytosol of target cells. The delivery of the catalytic domain to the target cell cytosol results in inhibition of protein synthesis and cell death. This latter point was confirmed by the observation that both CNTF and DAB389-CNTF increased c-fos mRNA expression, but only CNTF induced Fos protein.(ABSTRACT TRUNCATED AT 250 WORDS)